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DETAILED ACTION 
Election/Restrictions 

Applicant's election of Group I, claims 21, 24-36 and 38-40 in the reply filed on 
7/3/08 is acknowledged. Because applicant did not distinctly and specifically point out 
the supposed errors in the restriction requirement, the election has been treated as an 
election without traverse (MPEP § 818.03(a)). Claims 22, 23, 37, and 41 are withdrawn 
from further consideration pursuant to 37 CFR 1 .142(b) as being drawn to a nonelected 
inventions, there being no allowable generic or linking claim. 

Claim Objections 

Claim 38 is objected to because of the following informalities: the word "deep" as 
claimed as a method of coating ("deep coating") is believed to be a typo for "dip" as "dip 
coating" is taught by the applicant's specification (pg 8 line 19) (and "deep coating" is 
not taught). Appropriate correction is required. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

Claims 21 , 24- 33, and 38 - 39 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Kim et al. (Surface Modified Si02 Xerogel films from HMDS / Acetone for 
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Intermetal Dielectrics, paper from 2000 International Microprocesses and 
Nanotechnology Conference, 1 1-13 July 2000; hereafter Kim). 

Claims 21 , 24, and 25: Kim teaches a process for the preparation and deposition 
of a vitreous film (Si02 xerogel film) on a substrate (such as silicon) (pg 218-219) 

comprising: 

Preparing a solution in an aprotic solvent (acetone) of at least one alkoxide such 
as tetraethylorthosilicate (TEOS) (see, for example, pg 218, last paragraph) 

Hydrolyzing the solution in the presence of a catalyst (HCI) in a hydrolysis 
reaction to obtain a hydrolysis reaction product (see, for example, pg 218, last 
paragraph); 

Depositing the hydrolysis reaction product on the substrate (the sol was spun on 
a p-type Si substrate (see, for example, pg 218, last paragraph). 

Claim 26: Kim further teaches wherein the solution of the alkoxide in aprotic 
solvent possesses a TEOS : Acetone molar ratio is 1 :4 (see, for example, pg 218, last 
paragraph), which yields an approximate weight % of the alkoxide in the solvent of 
-57% (FW TEOS ~208.32g/mol, FW acetone~58.08) 

Claim 27: Kim further teaches wherein hydrolyzing of the alkoxide is 
accomplished by adding a controlled quantity of water (hydrolysis process for sol is 
preferably contains 2.5 mol of water, (see, for example, pg 218, last paragraph)). 

Claims 28 - 30: Kim further teaches wherein the molar ratio of H2O / Me (Si) is 
2.5 (see, for example, pg 218, last paragraph); 
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Claims 31 - 33: Kim further teaches where hydrolyzing of the all<oxide is 
accomplished in the presence of an acid catalyst selected from the group consisting of 
mineral and organic acids with Ka of 0.1 to 3, further an aqueous solution of HCI, (see, 
for example, pg 218, last paragraph), wherein a molar ratio of alkoxide / acid is 1/.0018 
(see, for example, pg 218, last paragraph). 

Claims 38 - 39: Kim further teaches wherein the coating is deposited by spin 
coating (see, for example, pg 218, last paragraph). 

Claims 21 , 24-25, 27, 31-33, 38, and 40 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Hata et al. (US patent 4,816,049; hereafter Hata). 

Claims 21 , 24, and 25: Hata teaches a process for the preparation and 
deposition of a vitreous film (glassy coating) on a substrate (such as phosphate-based 
laser glass) (see, for example, col 2 lines 38 - 44) comprising: 

Preparing a solution of at least one alkoxide such as methyltriethoxysilane and 
tetraethylorthosilicate (tetraethoyxsilane) in an aprotic solvent (such as acetone) (see 
for example, col 3 lines 19 - 66); 

Hydrolyzing the solution in the presence of a catalyst (HCI) in a hydrolysis 
reaction to obtain a hydrolysis reaction product (see for example, col 3 lines 52 - 55) 

Depositing the hydrolysis reaction product on the substrate (see for example, col 
4 lines 31 - 34); 
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Claim 27: Hata furtlier teaclies wherein hydrolyzing of tlie all<oxide is 
accomplished by adding a controlled quantity of water (see, for example, col 3 lines 51 
- 55, col 4 lines 21 - 30). 

Claims 31 - 33: Hata further teaches where hydrolyzing of the alkoxide is 
accomplished in the presence of an acid catalyst selected from the group consisting of 
mineral and organic acids with Ka of 0.1 to 3, further an aqueous solution of HCI, (see, 
for example, col 3 lines 51 - 55, col 4 lines 21 - 30), wherein a molar ratio of alkoxide / 
acid is between 2/0.01 to 1/1 (col 3 lines 51 - 55, col 4 lines 21 - 30). 

Claim 35 / 36: Hata further teaches wherein the coatings are dried and 
controllably heat treated from temperatures between room temperature to 500°C 
wherein the alcohol byproducts are controllably desolventized (removed via 
evaporation / burn off) (see, for example, col 4 lines 35 - 55, and examples 1-12) 

Claim 38: Hata further teaches deposition via dip coating (col 4 lines 31 - 35). 

Claim 40: Hata further teaches wherein final drying (heat treating) occurs at 
temperatures between 350°C and 500°C (see for example, col 4 lines 35 - 55). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or deschbed as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 34 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kim. 
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Claim 34: Kim teaches the method of claim 33 wherein a molar ratio of alkoxide / 
acid is 1/.0018 (described in the 35 USC 102(b) rejection using Kim, above), and Kim 
additionally teaches that by varying the catalyst concentration will influence on the 
transparency of sol and gelling time (see, for example, pg 218, last paragraph). Kim 
does not explicitly teach that the molar ratio of alkoxide to acid is preferably from 1/0.1 
to 1/0.01 , but it would have been obvious to one of ordinary skill in the art at the time of 
invention to have incorporated such a ratio within such a claimed range since it has 
been held that where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art. In re 
Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). 

Claims 35 -36 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kim as applied to claim 21 above, and further in view of Minami et al (US 2002/0160153 
A1 ; hereafter Minami). 

Claims 35-36: Kim teaches the method of claim 21 (described above), and 
further teaches wherein shrinkage, cracking, and collapse of structure of the sol-gel 
coating are considerations that can be deleterious to film performance so they should 
be addressed (see, for example, pg 218 paragraphs 1-3), but Kim does not explicitly 
teach the removal of the alcohol byproduct formed by the hydrolysis process. Minami 
teaches a method of forming a sol-gel derived film by a hydrolysis process involving a 
metal alkoxide in a solvent (see, for example, [0008]-[0023]). Minami further teaches 
that shrinkage and cracking of the resulting film can be prevented by partial and 
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controlled desolventlzation (evaporating the alcohol and water which are the products 
from the reaction of the sol-gel material, see, for example, [0041]). Therefore it would 
have been obvious to one of ordinary skill in the art at the time of invention to have 
incorporated a step of evaporating alcohol byproduct from the sol, as taught by Minami, 
into the method of Kim as it help to reduce shrinkage and cracking in the final coating. 

Claim 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kim as 
applied to claim 21 above, and further in view of Ravaine et al (US patent 4,923,950; 
hereafter Ravaine). 

Claim 40: Kim teaches the method of claim 21 (described above), and Kim 
further teaches wherein it is known in the art to use dried Si02 xerogel films for 
intermetal dielectrics (pg 218-219), but Kim is silent as to a specific drying temperature; 
therefore Kim does not explicitly teach a final drying at a temperature of 20 to 500°C. 
When a primary reference is silent as to a certain detail, one of ordinary skill would be 
motivated to consult a secondary reference which satisfies the deficiencies of the 
primary reference. Ravaine teaches a method of forming a sol-gel derived film by a 
hydrolysis process involving a silicon alkoxide in a solvent (see, for example, abstract, 
col 3 lines 26 - 50). Ravaine further teaches that to form a xerogel, all of the alcohols 
and water must be removed from the gel by drying at a temperature around 120°C (col 
3 lines 44 - 50) . Therefore it would have been obvious to one of ordinary skill in the art 
at the time of invention to have incorporated a temperature of around 120°C, as taught 
by Ravaine, as the drying temperature for the dried xerogel in the process of Kim, as 
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Kim was silent and such a temperature Is taught to predictably dry the gel to form a 
xerogel. 

Claims 26, 28-30, and 34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hata. 

Claim 26: Hata further teaches (see the 35 USC 102(b) rejection using Hata, 
above) a preferred mixing ratio (by mole) of sol gel components (col 4 lines 25 - 30), 
wherein the molar ratio of metal alkoxides to aprotic solvent Is defined between 2/1 - 
1/40 (col 4 lines 25 - 30), but Hata does not explicitly teach where the solution of the 
alkoxide or mixture of alkoxides In the aprotic solvent Is from 30%-60% by weight. It 
would have been obvious to one of ordinary skill In the art at the time of Invention to 
have Incorporated a solution of the alkoxide or mixture of alkoxides In the aprotic 
solvent is from 30%-60% by weight as in the case where the claimed ranges "overlap or 
lie inside ranges disclosed by the prior art" a prima facie case of obviousness exists. In 
re Werthelm, 541 F.2d 257, 191 USPQ 90 (CCPA 1976). 

Claim 28 - 30: Hata further teaches a preferred mixing ratio (by mole) of sol gel 
components (col 4 lines 25 - 30), wherein the molar ratio of water / Me is between 0.5 - 
20 (col 4 lines 25 - 30), but Hata does not explicitly teach where the molar ratio of water 
/ Me is from 2 to 3. It would have been obvious to one of ordinary skill in the art at the 
time of Invention to have Incorporated a molar ratio of the claimed range since In the 
case where the claimed ranges "overlap or lie Inside ranges disclosed by the prior art" a 
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prima facie case of obviousness exists. In re Wertlieim, 541 F.2d 257, 191 USPQ 90 
(CCPA 1976). 

Claim 34: Hata teaches the method of claim 33 (above) further teaches wherein 
a molar ratio of alkoxide / acid is between 2/0.01 to 1/1 (col 3 lines 51 - 55, col 4 lines 
21 - 30), but Hata does not explicitly teach where the molar ratio of alkoxide to acid is 
preferably from 1/0.1 to 1/0.01 . It would have been obvious to one of ordinary skill in the 
art at the time of invention to have incorporated a molar ratio of the claimed range since 
in the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior 
art" a prima facie case of obviousness exists. In re Wertheim, 541 F.2d 257, 191 USPQ 
90 (CCPA 1976). 

Claim 39 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hata as 
applied to claim 21 above, and further in view of Teranishi et al (US patent 5,693,365; 
hereafter Teranishi). 

Claim 39: Hata has taught the method of claim 21 (described above), where the 
sol-gel derived film formed by a hydrolysis process involving a silicon alkoxide in a 
solvent is applied to a phosphate based glass to provide water resistance (see, for 
example col 2 lines 22-45). But Hata does not explicitly teach wherein the coating is 
deposited via spin coating. Teranishi teaches a method of forming a silicon alkoxide 
based sol-gel coating on a phosphate based glass surface to provide a water resistant 
coatings to planar surfaces (see, for example, abstract, col 4 lines 6-21). Teranishi 
further teaches that it is well known in the art to predictably deposit silica based water 
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resistant sol-gel coatings to planar substrates via spin coating (col 4 lines 3 - 5). 
Although the method of Hata is directed toward coating fiber / rod shaped phosphate- 
based glass articles, Teranishi has taught that planar shaped phosphate glass articles 
require water resistant coatings as well. Therefore it would have been obvious to one of 
ordinary skill in the art at the time of invention to have incorporated a spin coating 
process, as taught by Teranishi, as the form of deposition in the method of Hata, as 
provides a predictable means of applying a silicon alkoxide based sol-gel coating on a 
phosphate based glass surface to provide a water resistance to planar surfaces. 
Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to NATHAN H. EMPIE whose telephone number is 
(571)270-1886. The examiner can normally be reached on M-F, 7:00- 4:30 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Cleveland can be reached on (571) 272-1418. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/N. H. E./ 

Examiner, Art Unit 1792 

/Katherine A. Bareford/ 
Primary Examiner, Art Unit 1792 



